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**aifcfc*©a»£SSPQQGDHo ^^fc»«»3*lTV 4, 

n^t#|S]±LMlPQ Q GDHo CPQQGDH) «fc 

rS52 J T 4 ° V ^^~K«^»M PQQGDH^- Kf*«fe^ 0 
Lbb^^ 6 J 

[W*3S7] 

^ MF«3H 7 KRftcojgft«g*# - fc 1 1"^»MP Q Q G D U<DM^ 

o 

[Wf3fcj® 1 0 1 

IpH^C?R 1 1 J 

r 5?2 ? T, 4 m ^**»=e««>i»a P Q Q G D H *#fr^3-^«3»tt 0 
IPh^?U. 12] 

^ o 

i«t*« 1 3 j 

1 4 J 



tii§E#2 004-3094860 



#M 2003-315797 



^-v : 



1/ 



3ifK4#*14*7tJ±^14niEtL^trnn^yy > (PQQ) 4fc#te 

[0 0 0 1] 

-tr (GDH) KWU #L < (i tfnn*y y > (PQQ) *»«3Rfc-t-aafc8£ffi!P 

QQttftt^a-^fl: Knyt-^f (PQQGDH) , ^O^itftW^vn -X-fe 

**WO?fc^S P Q Q G D H te, mmtk&*?Hr&frffi% ZK&VZ V)V a-x<7)fcMKli 
[0 0 0 2] 

PQQGDHIi, tfnn^y y y^y > (PQQ) ^fflr^SRfc-f^^^a-^T'V: Kn 

- * * * v ^- -t£ fc&JB L >*>f * -fe -9- - * m v> * Uotv^ #\ 

* * 4f - tf» :b a «f #3* L T P Q Q ##14 ^n-X EZtlX 
v>£ 0 ^<Oif)\/--f\t > 7H h/^*- • Wvy — (Acinetobacter 
baumannii) NCI MB 1151 7W*K PQQffifftt^ r A'3-7)ft*3||g 

[ifctfjfclR 1 ] 1 1 - 2 4 3 9 4 9 

[&mm&: LXiti-z mm] 

[0 0 0 3] 
[0 0 0 4] 

1. IP£IlOVfnn*y y >-^'&^;v=i-^T't: Knyf-if (PQQGD 

H) X «5 i>-mmfrtti- SftffiMTLfc, SV/Xli, ^5e^IpJ±L^^MPQ 
QGDHo 

1. t:i2f«IPQQGDH. 

3. -H«tf*v;Vh-;*T-££Cfcfc#mi:-t-& 2. KffiJROSfcSEaP Q Q G D Ho 

4. ^fr Y-Xl£tt1-&ftm&#9'A'X -A ftm&<n9 0%JBlT-e**^fc 
«r#mti"*2. let^lPQQGDHo 

5. ^»«Wt*titi-*Kmffi**^:§ < fc^fce: tZmWit-fZ 2. KfB**>3fc 
tlPQQGDHo 

6. ~«IS**v;Vh-^T'^>SC:t*-#mti-<& 5. Eftoefc&fflP Q Q G DHo 

7. b - xCjhffS Kmf ^8 mMIit^-Si i: MtfS 5. ieft?>3C^ 
IPQQGDH 0 

£2. iat«lPQQGDHo 
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9 -mm#-*»h<-xi?t,iztt:*mftis. tm^^mp qqgdu 0 
-umns. letoMPQQGDHo 

^ 2. l^EfOSctlPQQGDHo 
TV>& N 2. K-sS^<75$:^l!PQQGDH 0 

SI?^ 6 f?o^ 9 ?^ 89f ^ 167 ^ 168 ^ 169 ^ nott! 

o U 9 3 3 ^ 3 5 1^ 4 9 ^ 1 7 4 ^ 1 8 8 ^ 1 8 9 &> 2 
. ™5a«?S^f^* < k * 1 2 

r 14 n 7 n ym f^ Q?6N ' Q76E ' Q76T « Q7 6M, Q76 
G Q76K, N167E, N167L, N167G, N167T, N16 

Arc n!««n Nl ^ 7M ' Ql68I > Q168V, Q168A, Q 

n?^' Q ^ Ql ^ 8D ' Q168E « Q168F, Q168G, Q168H, 
q Q n?f'ow Ql T 68L ' Q168M ' Q16 8N, Q16 8R, Q16 8 
S, Q168W, L169D, L169S, L 1 6 9 W, L169Y LI 

t 6 ?«'q H L1 t 6 ?« o^ Ll 69M ' L169V > L169C, L169Q, 

'n, L L169R ' L169K, L169I, L169T 

, A170L, A170I, A170K, A170F, A170W A17 

In J L K49N ' S189G, F215Y, S189G, E 
2 4 5 D, E 2 4 5 F, E 2 4 5 H, E 2 4 5M, E 2 4 5N E 2 4 5 0 

E 2 4 5 V E 2 4 5 C, N 2 4 9 G, N2 4 9A, N 2 4 9 E N^S 
Q, A351T, P67K, E 6 8 K, P67D, E 6 8 T, I69C 
P67R E68R, E 1 2 9 R, K130G, P 1 3 1 G, El i! 

' P1 £l?' E341L ' M3 4 2 P, A 3 4 3 R, A3 4 3 I, E34 
' M3 • ^f 1 ^ M3 4 2 I, A 3 4 3 C, M3 4 2 R, A 

f^«ipQQG'D Ho L 1 6 9 1 1 3. 

r 1 5 0 7rJ^?c\ Q76N ' Q76E ' Q76T ' Q 76M - Q76 
G Q76K, Q168I, Q 1 6 8 V, Q 1 6 8 A, Q168C, Q16 

?«'«T Ql n 8 f' c „ Ql68F ' Q168G ' Q168H Q168K Q 

t?«oa Q r ' Ql68N > Q168R, Q168S, Q168W, 
* t ?«o.x Ll x 69V ' L169H ' L169K, L169D, L169 
S, L169N, L169G, L169C, A170L, A170I Al 
70K, A170F, A170W, A 1 7 0 P, E 2 4 5 F E 2 4 5H 

E2 N^A E2 ^!' OP E 2 4 5Q ' E 2 4 5V, E 2 4 5 C, N 2 4 9 G 
. N2 4 9A, N 2 4 9 E, N2 4 9 Q, (Q 1 6 8 A + L 1 6 9 G + E 2 4 5 

^ ) 1 ' COA (Ql68A + Ll69P + E 2 4 5 D) • (K8 9E + K3 0 0 R) ( 
G + L ? « tx^ 6 9 D L\ (Ql 68S+L1 69S) , (N 1 6 7E + Q1 6 8 
fit^ <l\ c JN16 7S+Q16 8N+L16 9R) , (Q16 8G + L1 

JVr, (N1 ,£I?t2 1 £ 8S + L169Y) • (N167L + Q168S + 
L169G) , (N167G + Q168S + L169S + L174F + K49N) 
(Ql 6 8N+L1 6 8N+S 1 8 9 R) , (Nl 6 7 E + Q 1 6 8 G + L 1 6 9 A + 
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S189G), (N167G + Q168R + L169A), (N167S + Q168 
G + L169A), (N 1 6 7 G + Q 1 6 8 V+L 1 6 9 S) , (N167S + Q1 
68V+L169S), (Nl 6 7T + Q1 6 8 I+Ll 6 9G) , (N167G + 
Q 1 6 8W+L 1 6 9N) , (Nl 6 7G + Q1 6 8S + L1 6 9N) , (N 1 6 7 
G + Q168S + L169V), (Q168R + L169C), (N167S + Q1 
68L + L168G), (Q 1 6 8 C + L 1 6 9 S ) , (N 1 6 7 T + Q 1 6 8 N + 
L169K), (Nl 6 7G + Q1 6 8T+L1 6 9A+S 2 0 7 C) (N 1 6 7 

A + Q168A + L169P), (N 1 6 7 G + Q 1 6 8 S + L 1 6 9 G) (Nl 
67G + Q168G), (N 1 6 7 G + Q 1 6 8 D + L 1 6 9 K) , (q'i68P + 
L169G), (N167G + Q168N + L169S), (Q168S + L169 
G) (Nl 8 8 I+T 3 4 9 S) , (N 1 6 7 G + Q 1 6 8 G + L 1 6 9 A+F 2 

15Y) , (N167G + Q168T + L169G) , (Q 1 6 8 G + L 1 6 9 V) 
. (N167G + Q168V + L169T), (Nl 6 7E + Q 1 6 8N+L 1 6 9 
A), (Q168R + L169A) , (N 1 6 7 G + Q 1 6 8 R) , (N 1 6 7 G 
+ Q168T), (N167G + Q168T + L169Q) , (Q168I+L16 
9G + K 3 0 0 T) , (Nl 6 7G + Q1 6 8 A) , (N 1 6 7 T + Q 1 6 8 L + L 
16 9K) , (Nl 6 7M+Q1 6 8 Y + L 1 6 9G) , (N16 7E + Q16 8S 
) . (N167G + Q168T + L169V+S189G) , (N167G + Q16 
8 G + L 1 6 9 C) , (N167G + Q168K+L169D), (Q168A+L 
169D), (Q168S + E 2 4 5 D) , (Q 1 6 8 S + L 1 6 9 S) , (A3 
5 IT) . (N16 7S+Q16 8S + L16 9S) , (Q 1 6 8 I + L 1 6 9 Q) 
, (N167A + Q168S + L169S) , (Q 1 6 8 S + L 1 6 9 E) , (Q 
168A+L169G), (Q 1 6 8 S + L 1 6 9 P) , (P67K + E68K) 

(P6 7R + E6 8R+I 6 9 C) , (P 6 7 D + E 6 8 T+ I 6 9 C) (El 
29R + K130G + P131G), (E 1 2 9Q + K1 3 OT + P 1 3 1R) ( 
E12 9N+P13 1T) , (E12 9A + K13 0R + P13 1K) , (£3 4 1 
L+M3 4 2 P + A3 4 3 R) , (E 3 4 1 S+M3 4 2 I) , A 3 4 3 I (E 

3 4 1 P+M3 4 2 V + A3 4 3 C) , (E341P+M3 4 2 V + A 3 4 3 R) 
(E3 4 1 L+M3 4 2 R + A 3 4 3 N) , (Q 1 6 8 A + L 1 6 9 A) , (Q 1 6 

8 A+L 1 6 9C) , (Q 1 6 8 A+L 1 6 9E) , (Q 1 6 8 A + L 1 6 9 F) 
(Q 1 68A + L169H) , (Q 1 6 8 A+L 1 6 9 I) , (Q 1 6 8 A+L 1 

69K), (Q168A+L169M) , (Q 1 6 8A + L 1 6 9N) , (Q 1 6 

8 A + L 1 6 9P) , (Q 1 6 8 A+L 1 6 9Q) , (Q 1 6 8 A+ L 1 6 9 R) , 
(Q16 8A+L16 9S) , (Q 1 6 8 A + L 1 6 9 T) , (Q168A+L1 

fill* JQ 168A + L169W) £tf (Q168A + L169Y) 

hmnzti^ mT$smm&izxY)m%!ftm&ipm±Ltzi 3. w2«^ipqqg 

D H o 

4 2 8fit 4 2 9fiOWfcT5 sn&WXZtiX^Z^ 2. KE«W>3fc£ffl P Q Q G D H 

o 

17. 1.-16. <T>^-fii.i)^z^M<D^mm.T> QQGDH£n- Kf&itfcT-o 

18. 17. Kmm.<omix=FZ'£tr'<? ?- 0 

19. is. Kiamo^* t—emmm&ztitzT&wm&itc 

mli' 19 ' t:fB *^»»^^*t^ i t ^tf i f p Q Q G D 

2 1. 1.-2 0. OV>-r*L*^|aftogfcaEiaPQQGDH*-g'tr^^3-^Ty* 
-i^y ho 

2 2. 1.-2 0. «5V»-r*L^Kffi*05fi[SEfflPQQGDH*^tr^3-^*>-9- 

O 

2 3. ^SOlf on^y ij >if; «ti^l/3-Xft Knyt-fe' (PQQG 
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DH) «fc »M££1£ri*ft±L*:&^MPQQGDHo 

2 4. 5 8 13, 30 ^Pa^^MSmot§tt^W4 8 %&±Tr&£ d £ ^tfif 
^2 3. I2«^IIPQQGDHo 

2 5. 5 8 "C > 3 0 S-IIO (OttltOM^^^ 5 5 o /o & d i £#m i 1" 
& 2 3. sEigcCD&^fflPQQGDHo 

^2 3. iStO^lPQQGDHo t-nrmc? 

^W^Et^iPQQGDHK^T, 2 0fi, 7 6fi, 8 9ffi, 1 
6 8ft, 16 2 4 6fe&t>*3 0 Oftfrb **#*&»dr;fc*4>fc < lOOfif 

OT^^l^iitv^, 23. t:|Bf©PQQGDH, 

2 8. 75;.Wft#, K2 0E, Q 7 6 M, Q 7 6 G, K89E, Q16 

?«' R1 v/r Ql n??'co Ql 68E ' Ql68F > Q168G, Q168H, Q 
\ f^ 0168 *' Q168W ' Q168Y, Q168S, L169D, 

kill' Jr 169P ' L169S, Q 2 4 6 H, K3 0 0 R, Q76N 
' ? T 2 T ' Q?6K ' L169A ' L169C, L169E, L169F 
. L169H, L169K, L 1 6 9 N, L169Q, L169R, L16 

*Z' „ L 1 6 9 YSD?L 1 6 9G*^WP,gK§^ 2 7. CE*0$«aPQ 
Q GDHo 

7 ^?ff^ K2 / 0E ' Q76M > Q76G, (K89E + K 
t?«q C ; Q Ao! A> (Q168A + L169D), (Q168S + 
L169S), Q 2 4 6 H, Q168D, Q168E, Q 1 6 8 F, Q168 

^^c Q ! 68M ' Q16 8P, Q16 8W, Q16 8Y, Ql 
68S (Q16 8S + L169E), (Q 1 6 8 S + L 1 6 9 P) , (Q 
1 ,^iS? A) ' (Q16 8A+L16 9C) , (Q16 8A+L16 9E 

T fioS^ A /^i 69F) ' (Ql 6 8A+L1 6 9H) , (Q16 8A + 
^o?^l' 68A + L1 69N) , (Q 1 6 8 A + L 1 6 9 P) , (Q 

^ /J^if ! Q) ' (Q16 8A+L16 9R) , (Q16 8A+L16 9T 

L*^J Q i^? A iii 6 9Y) XOr (Q168A + L16 9G) *?,44»H 

o 

3 0. 2 3. - 2 9. © v>f ^CE«0*SI PQQGDH^a - Kt 4*fi? a 
3 1. 3 0. lzmm<D&te?-Z<£tr'<*fi- 0 »i*to 
3 2. 3 1. ^lamo^^^-T^K^m^tLTt^K^m^o 

3 3. 3 2. KM<0&XmW*tt+ZZt*mkt + &&&MPQQGDH(D 
-3 2. <0\,*1*tLfrKmm<D&&MPQQGDH*<£tryn<=i-ATy 
-3 2. ©v^tL^fcilEftoefiigeaPQQGDHt^tf^a-^-b^ 
3 6. 2 3.-3 2. 0^r^*»KlIBttogfcggiSPQQGDH*-^t>^3-^«||jg 

•i-I v - »;?^^#«*K*»t*®tt*^?>*ft 1 5 Am^^H^ 

x I ? 'lK!!? 0 ? 11111 * 1 *"^™*^ 1 0 Attftoticfiit 

o 

3 9. IfW3-7T't^3 8. ie«^M^JVn-^7-t Kn^t-b' 

1 0 AUrt*>$KHUttit-r * 7 ^ ^K«:2Eii-r * £ fc k x v) mbtiz 1 . 
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4 1. ilS^3-^'e*4 4 0. iBm<3&&M^V a -^y'fc Kn -t? 0 

*f <fc -2> o 

[0 0 0 5] 

^^KiWlPQQGDHI^lPQQGDHJ: <9 k-tltmKtt-t&ftmm* 

CtffltSittJ: *K SP&fiPQQGDHfcttffiLfcfcOJ: 0 J: t)5^to*fcfl'*^tf*^l^ 
tl i: o «K «£ «3 gcjfeft^Sfv* ^-^Ty-fe^f ^7 h TkXfyfr a - 7. -fe > -g- £$l#fc 
f <£ d i: § £ 0 

[0 0 0 6] 
[0 0 0 7] 

#S&93©Bfc£t!PQQGDH*±, filPQQGDHi «3 4lUI«HcWi-*ftffltt*«fi 
TLfcfcO, fcitf/Sfcti, ^IPQQGDHJ: *) *>m i £fe&<Dm±.L?zi><DZ-$tt 

o 

-ttatLTtt, vj^-^, ~>^n-*. 9^1.-^^ -fenif^-^^e^j^$ 

*»Wogfc*ffl PQQGDHIi, rfIi:^t*^itt^lPQ QGDH^fiT 

iS«3aPQQGDHlc4^*L4 0 
[0 0 0 8] 

*HTOIIPQQGDH(i, ^3-^»it©«3feK*v»-cr«*lc:«"r4f^ffltt 
PQQGDH^fflv> 1zm& tit&L X&T Vfz i><D~0r£>2> o *«9§4)%g8 P Q 
QGDHfi, h - XiZftt Zftm^mT Ltzi><7)X~$> 2> 0 T/pf-^^ti 

f^ffitttt, *fiL<IW4IPQQGDHO9 0%^T, <fc >9 # * L < it 7 5 %JtTF. $ 
?>i:jfiL<U6 0%aT, !|i:4 0%m^o 
[0 0 0 9] 

*»lflO*SaPQQGDHtt, »&IPQQGDHJ:H=*«t:tttSK: 

IPQQGDH^ILWo v;VF-^[;^t^Kmfli, ffi L < it 8 mMJ£LL, i *) 
«P4 L < J± 1 2 mMJ&LL, t[:20 mM£l±t*4 0 
[0 0 10] 

*&v>»4, ^HWflPQQGDHtt, £fbK, -Hlg^i-SKm-lit^^a- 

ddx% v^h-^^-rs^^tJi, ^3-^t*it vtztzt-mm. #k 

[0011] 
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»$Stt©lRl±08Ktt % 5 8t, 3 0 ^W^Sfeftta^Offitt^^^si P Q Q G 
DH«fc *>fcrtv»©#04 Lv^ 0 M1«#*f±, U$ L< (±4 8%m±, J: 0£ L < (i 5 

[0 0 12] 

5^BIE5!I»:*^ 6 7fi, 6 8ffi, 6 9t, 7 6ft, 8 9tt, 167tt, 168fi, 
16 9ft, 17 0fi, 3 4 1ft, 3 4 2ft, 3 4 3t, 3 5 Hi, 4 9 {4, I7 4fi, 1 
8 8ft, 1 8 9ft, 2 0 7ft, 2 1 5ft, 2 4 5ft, 2 4 9ft, 3 0 Oft, 3 4 9ft, 1 
2 9 ft, 13 Oft&tfl 3 H2*>4>&< bi> 1 oofiIl:fiv>T7 ? y*UJifc#t* G 
DHS.O f 4 2 8ft t 4 2 9ftOfflfc7 5 </ »m«ftTV»4 GDH**«*3 tL& 0 
[0 0 13] 

£f£L<{i, Q7 6N, Q76E, Q 7 6 T, Q 7 6 M, Q76G, Q76 
K, N167E, N167L, N167G, N167T, N167S Nl 
67A, N167M, Q168I, Q168V, Q168A, Q168C, 
Q168D, Q168E, Q168F, Q 1 6 8 G, Q168H, Q168K 
, Q168L, Q168M, Q168N, Q168R, Q168S, Q16 
8W, L16 9D, L169S, L169W, L 1 6 9 Y, L169A L 
169N, L169M, L 1 6 9 V, L169C, L 1 6 9 Q, L169H 

L169F, L169R, L169K, L169I, L169T, A170 
L, A170I, A170K, A170F, A170W, A170P, K8 
9E, K3 0 0 R, S 2 0 7 C, N188I, T 3 4 9 S, K 3 0 0 T L 
174F, K49N, S189G, F 2 1 5 Y, S 1 8 9 G, E 2 4 5 D 
E 2 4 5 F, E 2 4 5 H, E 2 4 5 M, E 2 4 5 N, E 2 4 5 Q, E 2 4 5 V 
, E 2 4 5 C, N2 4 9 G, N 2 4 9 A, N 2 4 9 E, N 2 4 9 Q, A35 
IT, P67K, E68K, P67D, E 6 8 T, I 6 9 C, P67R 
E68R, E129R, K130G, P131G, E 1 2 9 N, P131T 

E129Q, K130T, P 1 3 1 R, E129A, K130R, P 1 3 1 
K, E341L, M3 4 2 P, A3 4 3 R, A 3 4 3 I, E341P, M3 
42V, E341S, M3 4 2 I, A 3 4 3 C, M3 4 2 R, A 3 4 3 N 
L 1 6 9 P, L 1 6 9 GRVL 1 6 9 Efrh%ZWfrhMmi2> 7 5 J ^g&fc^rr* 
GDHM4 2 8ffit4 2 9MCL, A4fcttKtf*jf XZtlX^Z GDHt^S, 6 
7ft, 6 8ft, 6 9ft, 7 6ft, 8 9ft, 16 7ft, 16 8ft, 16 9ft, 3 4 1ft, 3 
4 2ft, 3 4 3ft, 3 5 1ft, 4 9ft, 17 4ft, 18 8ft, 18 9ft, 2 0 7ft, 2 1 
5ft, 2 4 5ft, 3 0 0ft, 3 4 9ft, 12 9ft, 1 3 Of Ml 3 If (7)f 1 

[0 0 14] 

££-e, TQ7 6NJ (i, 7 6ftOQ (G 1 n) £N (As n) C«ti£i«* 
[0 0 15] 

Q76N, Q76E, Q 7 6 T, Q76M, Q76G, Q 7 6 K, Q16 
81. Q168V, Q168A, Q168C, Q 1 6 8 D, Q 1 6 8 E, Q 
168F. Q168G, Q168H, Q 1 6 8 K, Q168L, Q 1 6 8 M, 

Q168N, Q168R, Q168S, Q168W, L 1 6 9 A, L169 
V, L169H, L169K, L169D, L169S, L 1 6 9 N, LI 
69G, L169C, A170L, A170I, A170K, A170F 
A170W, A170P, E 2 4 5 F, E 2 4 5 H, E 2 4 5M, E 2 4 5N 
, E 2 4 5 Q, E 2 4 5 V, E 2 4 5 C, N2 4 9 G, N 2 4 9 A, N24 
9E, N2 4 9 Q, (Q 1 6 8 A+L 1 6 9 G + E 2 4 5 D) , (Q168A+L 
169P + E 245 D), (K89E + K300 R), (Q168A+L169D) 
(Q 1 6 8 S + L 1 6 9 S) , (N 1 6 7E + Q 1 6 8 G + L 1 6 9 T) , (N 
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iSIS^il ??iv, 189R , } ' (Q168G + L169T), (N 1 6 7 G 

I 1 ' (N16 7L + Q16 8S + L16 9G) . (N 1 6 

;, S S L169A) ' (N167S+Q168G + L169A) (N 

N !oiI1t1 T 6 ? S) ' , ^167S + Q168Ul?69S) ^ 

(Kie^lcii l^'J 9 ^ ' s ( N16 7G + Q16 8W+L16 9N) 
\r^ (N1 .^^ + 5 168 S + L169N) , (Nl 6 7G + Q1 68S + L 1 6 9 

(Q16 8ciZ fit^ 169C A/ (N16 7S + Q16 8L + L16 8G) 
(Q168C + L169S) , (Nl 6 7T + Q1 68N+L1 6 Q K) (kit a 

pf + Q1 ,^I^ 169A+S 2 0 7 C) • «H7aI hV A+ m 
P) , (Nl 6 7G + Q1 6 8 S + Ll 6 9 G) , (NH7G+0168M 

(N 1 6 7 G + Q 1 6 8 D + L 1 6 9 K) (0 16 8 P + T i « I ,L\ ,. 

7 G + Q 1 6 8N+L 1 6 9 S) . (Q 1 6 J " ' %\ . g^l* 

169A), (N167G + Q168R) , (Nl 6 7 G + Q] 6 8T) (Nl' 

N167G + Q168A) , (N 1 6 7 T + Q 1 6 8 L + L 1 6 9 K) fN i fi 7 

6 ^ L ? I 9 hit ? SI ^ (N16 7E+Q168S), ^ 1 6 7 ^ 
b 8T + L 1 6 9 V+S 1 8 9G , Nl 6 7G+0 1 fi xr + T i«on / 

siE 2 7 4 t^ 68K ^ Ll69D) ' (SinAiJ"^) 1 . 69 ^^^ 
+ Q?6 8S + L'l fi Q^ 168S rn Ll69S) ' (A 3 5 1 T) , (N16 7S 
8S + T 8 fit^ ^\ c (Q168I+L169 Q). (N167A + Q16 

fO^«?! ) T ' 1 «oS^ 68S / Ll69E) • (Q16 8A + L16 9G) , 
! 8S ' (P67K + E68K) , (P67R + E68R + 

llC ' o IStS 6 8T+I 6 9C) • (E129R + K130G + P1 

31G), (E 1 2 9Q + K1 3 OT+P 1 3 1 R) (E 1 2 9 N+ P l * i tm 

R ) (El (E3 9 nsiM?^^ 13lK) ' ^^LiMHtpiAS^ 
') ,£ft?2f 2I) ' A 3 4 3 I > (E3 4 1P+M3 4 2 V+A 

+ A3 4 3 N) ( (a ]ltVJ 2Y + A ? 43R) ' (E341L+M3 4 2 R 
ot««f? T ' 1 C n^ 168A , + Ll69A) ' (Ql 6 8A+L1 6 9C) , ( 

H) 68A (o ! \ ,o ( ?^ 68A / +L169F) ' (Q168A+L16 9 

?t , .i?,, 168A / L169I) • (Q168A+L169K), (Q16 8A 

0 16 8 A+L 'l fi Qm 68A ' L169N) ' (Q 1 6 8 A + L 1 6 9 ( 
Q 1 6 8 A+L 1 6 9Q) , (Q 1 6 8 A + L 1 6 9 R) , (Q 1 6 8 A + L 1 fi Q 
S) , (Q16 8A + L16 9T) , (Q168A+L169V) foi 



[0 0 16] 

O E 0?«?r? U / iU ^ K2 ° E ' Q7?M, Q76G, 
K89E, Q168A, Q168D, Q168E, Q168F 01 6 8 r 

. Q168H, Q168M, Q 1 6 8 P, Q168W Q m S S 

8S. L169D, L169E, L169P L 1 6 9 S Q 2 1 6 H K 

3 0 0 R, Q76N, Q76T, Q 7 6 K, L 1 6 9 A, L 1 6 9C, L 1 

tBSE# 2004-3094860 
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69E, L169F, L169H, L169K, L169N, L169Q, 
L16 9R, L16 9T, L 1 6 9 YRXfL 1 6 9 Gfrb%Z®ifrbmtfft2>T $ S 
mmi&ZG-fZo 2 0&, 7 6{2, 8 9t, 1 6 8t, 1 6 9fc, 2 4 6f4^.^3 0 Oft 

[0 0 17] 

TK2 OEJ 2 Ofe^K (Ly s) *E (G 1 u) Kg$rt & £ <t * jft* 
[0 0 18] 

K20E, Q76M, Q76G, (K 8 9 E + K 3 0 0 R) , Ql 
68A, (Q168A + L169D), (Q 1 6 8 S + L169S), Q 
2 4 6 H, Q168D, Q168E, Q168F, Q 1 6 8 G, Q168H 

Q168M, Q168P, Q168W, Q168Y, Q168S, (Q168 
S + L169E), (Q168S + L169P), (Q168A+L169 
A), (Q 1 6 8 A + L 1 6 9 C) , (Q 1 6 8 A+ L 1 6 9 E) , (Q168A 
+ L169F), (Q168A + L169H) , (Q 1 6 8 A+L 1 6 9 K) , ( 
Q 1 6 8 A+L 1 6 9N) , (Q 1 6 8 A+ L 1 6 9 P) , (Q168A+L169 
Q) , (Q 1 6 8 A + L 1 6 9 R) , (Q 1 6 8 A + L 1 6 9T) , (Q168A + 
ill 9 l ) RVt (Q1 68A + L1 6 9G) <V~7$yWlWmt, PQQGDHO^ 
[0 0 19] 

i -c~m $ tiz&w. s *t&^ § m±m pqqgdh^^ WRvmpm^ 2 1? 
*2tiz>*(Di&mmm, 0 , 1-24394 9^«he«$*ltv> 

[0 0 2 0] 

7->^ . *;V3 7 tf^X (Ac i n e t o b a c t e r c a 1 

I! J aC Hi^ S) L MD 7 9 . 4 l»fi*^ii©XIi B B H ij|»Wi 
,3,4 #BB) 0 

1] J.Mol. Biol. , 289, 319-333 (1999) 
mi$¥F3:ffi2] PNAS, 96 (21), 11787-11791 (1999) 
m&WXM3] The EMBO Journal, 18 (19), 5187-5 
1 9 4 (1 9 9 9) 

limWXMi] Protein Science, 9, 1265-1273 (20 
[0 0 2 1] 

*%m<D&mm pqqgdhh, mm^ 1 Kmnz p q ^-*t\l 

tit. *HiOTlPQQGDH(i, BBWWl»C|a***L*PQQ<S#tt^3- 

^7*k Kn^+-^f^^ v >T, *fr*s*^J*><D!&&\ l zm5'-tZ>T$.;mJkV t /Z1t\* 

*s i o Ami*3<as&B£&e-rs 7 5 y mzmm-rz zttzztfthtiz i><D*-£tr 0 # 
c atst**^* 3 - * * t # , sp^&m«)«tta £#«jfiic«v>TgiFK^ & 1 

ttJSE# 2004-3094860 
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^-y : 9/ 



fi^st & o Hmfrb^m i o A^rtwigHHfeg^^ r ^ y m«n-r & z t 

[0 0 2 2] 

«M^«^^tU(i, «jLl3WJRO*y h (TransformerMut 
agenesis K i t ; C 1 o n e t e c hi, EXOIII/Mung Bean 
Deletion K i t ; S t r a t a ge e el, QuickChange Si 
L 6 £i r l Cted Mut agenesis K i t ; S t r a t a g e n e fi& 

t) <D\m, *wt#v*?~vmMKi&& (pcr) vmmimtfhtLZ* 

10 0 2 31 ^ 

?^?KfcUli, «*«\ xyx'Jtr • 3'j- (E s c h e r i c h i a c o 1 i 
) *%1£M>tk%b-t higs&ltZte p Bluescript, pUCl8 & if ^f^t* § & 
€±m^tLTt±, Mx.fi\ x>>xn7 • W3 1 1 0, xyiij n 7 . 

-C 6 0 0. xyx>Jt7 '3U-JM109, xViVt7 • 3U-DH5 a if rt*50J 

In ? *JR©a>bT^> h-feJU 3>iff>hMJM10 9 ; *$»ft 

[0 0 2 41 

fUxJ: <, ttx.M\ if)Vu-^ 7 v^-^n-^, 7^h-x, vjvh-^ 77^^ 
ffi»&*f*HSUBS*LS 0 *<&^ U^m^ ttBHL v^y^A, 

* w^*t4itittT?ittIU4#, #KJffiL<ttpH6. 0 - 9 OSS 
[0 0 2 51 

ffiIE# 2004-3094860 
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[0 0 2 6] 

z<DMi,zLxnt>.iitz&&? y/*?m&mmm*. Mint, mmmm. mmm, ic« 

* a, «Bftf- h y a ft ^ ©a^a, mm**; 

[0 0 2 7] 

*»WTtt, @5Wtl^£*i£PQQGDH?>7 66, 1 6 7ffi, 1 6 8fi, 16 
9 6, 17 0t*J;O f 2 4 5tel:f@U f 07$ / Mf^MU^ti^, 

6K, Q168A, A170P, E 2 4 5 D, (Q 1 6 8 A+L 1 6 9 G + E 2 
45D), (Q 1 6 8 A + L 1 6 9 P + E 2 4 5 D) , (Q 1 6 8 S + L16 

9S), (Q168A + L169D), (Q 1 6 8 S + E 2 4 5 D) , ( 
Q168S + L169E), (Q168A + L169G), (Q 1 6 8 S 
+ L169P), (Q168A + L169A) , (Q168A + L169 

C) , (Q168A + L169E), (Q168A + L 1 6 9 K) , (Q 
168A + L169M), (Q 1 6 8 A + L16 9N) , (Q168A + 

L169P), (Q168A + L169S) is XV (Q168A + LI 
6 9 T) Lv> 0 
[0 0 2 8] 

*3&9B-eti, E?njf-tn:^$jtl,PQQGDHO2 0t > 7 66, 8 96, 16 86 
> 16 96. 2 4 6tiL&&3 0 OmzmS L, *<DT 5 J M*#tftJSft Ltz t £ £ 
5£1&m#3*L;fcPQQGDH&£#*#S£fc^5fc 0 lft3c3gtttrH-r*R»). K2 
0E, (K89E + K 3 0 0 R), Q168A, (Q168A + L169 

D) , (Q168S + L169S), (Q 1 6 8 S + L 1 6 9 E) , (Q 
168S + L169P), (Q168A + L169G), Q168D, Q 
168E, Q168F, Q 1 6 8 G, Q168H, Q168M, Q168P, 

Q168S, Q16 8W, Q168Y, (Q168A + L169A), ( 
Q168A + L169C), (Q168A + L 1 6 9 E) , (Q168A 
+ L169F), (Q168A + L 1 6 9 H) , (Q168A + L169 
K) . (Q168A + L169N), (Q168A + L169P) , (Q 
168A + L169Q), (Q 1 6 8 A + L 1 6 9 R) , (Q168A + 

L169T), (Q168A + L169Y) XlTQ 2 4 6 HWlft^CSJ 
LV> 0 

[0 0 2 9] 

tLizUfc&fifsitm^ &T<D£7%Jjmz£*)$:^t-r2>ZttfX-£Z> 0 
[0 0 3 0] 

mmztLt:?m?ysi*nK. a> t*su*>^ a-^h^v*^ 

mSE# 2004-3094860 
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, da#»i«j5-5o% (msjt) nmm^&mKm^htL&ommmmz&x-t&ts i 

0 0- 2 0 0 0 U/mgO|ga-eMfrffiu^tL^o 

A $5 ?> tL& RRSfe £ *t£ 4 O T? it & v> 0 ±SEffrfr* tf<^)IMa-i'^ 

nf^FW^Mli, 1-9 0% (MJfc) *>$KH^*iJn1-*£fc**«F*Lv\, £ 

^ *flW, GOODl«^Wf?»W, R«i«OpHI45. 0-9 0 

mmcommx^mBm^BLxmmzMo m&&&®#iz)$\,*x\mmM<ntt*tt, 

#KIR5fe3*i*fc<0T?ttfcv>**, 0f L<(i0. 1% (ggjfc) £H±, #£0£L<liO 
. 1-3 0% (MJfc) <o|BH-c«ffl$^So 

ttffltl4 7^r/iLttt, ^JfiL«T;l/^^ > (B S A) , 0Pfi7;V;/5> (OV 
A) *Z#m\fhtL&o HCBSAWHv^ g7;V/r/co^tl±. #:£L<J4l 
-8 0% (MJfc) , J: »)jfj L< »4 5- 7 0% (MJfc) OtBHT^ffl^tL^o 

MtfKJi, $ <b fcHfeOScS&ffcSI* if* P Q Q G DHVEUSKmzl&vltmiR&Z 4 
V> <fc } 4$gfflt?«iDLT«> J:v» 0 *l&^OSc5fe-fk#JfiOBE^tt#tc|B||S§*LJ5 fe^-cti* 

*? P 2S G ? H * E *'*"** ife * **v»ttPQQGDHi:5fe36flSlW*«W«[|cni»|ciS^ 
[0 0 3 1 ] 

*>, (l) *z,tiz\±%w>J»iaL* jsxv 1 (2) ^/i/*$>Hk 

#;w>*A>f ^xa-^Ste, ixio-4~ixi o-2M-e*-5:t^i tv> 

J:o";^>*e»4*»*6a4i;$iLfeT5ymo*«»±, o. oi~o. 2ii%t^ 

?M:ti7J^5 >Z&mmtxi> iv* 0 tlrifl^7lctea»^jfiLvtT;wr5 ***ijn 
i - **^ -to-S-^rstio. 05~o. 5mfi%tr&& i t#jjt lv> 0 

mmmtLxit, ©a^s*., itur, m%o p h*5-i ott«t©# 

#£Lv> 0 AfrWJcti hy^aLBi, **BL K*WifcWflv*&*i.*j&» % 
[0 0 3 2] 

W-t-fZo *»»o^3-^77*^9 Mi, *$M&fcSH3fc£IBPQQGDH*^ 

ffiiE#2 004-3094860 
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[0 0 3 3] 

*»W »± i tz ,Jf$kW \,Z% -9 Qfcggas P Q Q G D H £ fl§ v>£ ^ 3 - * * v -9- _ * f$g fc 

n&^-^Tffl v*T $? £ L < ti*f£BJ^c»I!I P Q Q G D H fi* nft LfcJKKT 

t ^14, AM W tea, 7fr9*T*T\z K*fflv>T*»9iogfcj(gfflpQ 

[0 0 3 4] 

^ PQQ^iCFCaC 1 2 , is X ^ f-f * - *to*T-SM*|C<MW-* 0 * 7* 
^x-^-iuii, 7x>Ji/r^'j^A, 7xty^ h&iffcfflv* 

LT *^*>«S P Q Q G D H *B£fl:LfcfHI*fflv^ 

[Hife-ftl] 
[0 0 3 5] 

t4lPQQTO^3-^«iif W n a y7^, KpNPG5li, ^**-p 
Bluescript S K (-) Ov^f^ u-- >y%mzTi/* Ys*??- • 
v>_(Acinetobacter baumannii) NCIMB1 1 5 1 7ft 

[0 0 3 6] 

£Jfc0U2 : ^MPQQ^te^^3-xj^7K*^*^M 
Iff £M P Q Q #ft*r ju n -***aMHHM^**tHUfc*. ^^KpNPG5i 

2 U ! C .cSS ange ™ Si te-Directed Mu t a g e n e s 
1 s Ki t (STRATAGENE^) *fl§v»-<\ *<OfU h ^^CtoT^I 

^»x.77^U* (pNPG5Ml) *JRftLfc 0 ' 

v#r*9\ ^mizm^titzmmmP QQ^^^a-^^mmm^^- 
mm^ 2004-3094860 



#«2 0 0 3 -3 1 5 7 9 7 ^--7: 13/ 




(p N P G 5 M 7 ) 0 „. P , , , 

fT4dBx.^7^^ K (pNPG5M9) t^!^^»U^ »*^?K»3f5r = 

J*fflKx.77'^^ h (PNPG5M10) £$t#L^ r 

***** K (pNPGSMt* IwSu* = - 



tUfiE#2 004-3094860 
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a^^tf -tf2^i:TOtcL-CiS^J#-t2fSm<0T5ym@E?iJOl 6 8# 

g^/l^S^ri'T?-:,^ 1 6 9fg<^n>f i/^«7^^7f>ii:i^$^tl 

f lisf f 11 ^^ 3 " ^ 3 ~ »x 7'7 X< K (pNPG 5M1 4 

p N P G 5 * 6 6 fBfcOi^* vx'ztu*^ h*&V?Zfttmm<)%&f&* V 

I'*?- K£&K N -blB*)*t|W|^^LTiE^iJ#-f-2femcOT5ymiB^J^l 6 8f 

QQWtt^;v^-^M7X^«^ 3 _ Ki-^«x.7°7A^ K ( P NPG5M15) * 

«tt^;V3-^^ 7 X^^^3-Ki-^ & }|L^y 9X 5 K ( P NPG5M16) £Jfc# 

pNPG 5 t@S^J#-^6_8|Bm^«^V ^^tfKMaiW^Mt'J 
=0^t^^K£*^ iiB^tM^LT@e^J#-^2|fi«(7)T5ym@2^J(7)l 68f 

Q^tt^^n-^^^^^:,-.^^^^^^^, K ( pN p G5Ml7) ^ 

PNPG5, pNPG5Ml> pNPG5M2, pNPG5M3, pNPG5M4. p 
NPG5M5. PNPG5M6, pNPG5M7. pNPG5M8, pNPG5M9 p 
NPG5M10. pNPG5Ml 1, P NPG5M12, P NPG5M13, pNPG5 
M i-iir PNP .? 5Ml 5 ^ pNPG5Ml6 > pNPG5Ml70MMy7^n' 

l^iTmmmlHt^Zir ' * ,J ~ 1 M 1 0 9 ; ***** 

[0 0 3 7] 

mm 2 «tt^ 7 ^ Kp NP G 5 M 1 <DDN A 5 g t|||f|B a mH I 

toMfc^fl-fclMiLfco «U;DNAtBamHI^J;WHo lT?£JWfL/-pT 
^?, (1 ^ ) w^ T4DNA ' j ^ 1 * fiT16t > DNA^ 

JMHfcMrofc. K*pNPG6Ml fc«r*Lfc. 

p N P G 5 , pNPG5M2, pNPG5M3. pNPG5M4, pNPG5M5 p 
NPG5M6, PNPG5M7, pNPG5M8, pNPG5M9, pNPG5M10 
PNPG5M1K pNPG5Ml 2, P NPG5M13, pNPG5M14, pNPG 
5M15, PNPG5M16, pNPG5Ml 7<7)#iM^7^? K^TU^ 
tiktmrnzLTto-gLfvAS. K«rflH»Lfc 0 3 KfWpNPG6 

, PNPG6M2, pNPG6M3. pNPG6M4, pNPG6M5, pNPG6M6 
, pNPG6M7> pNPG 6M8, pNPG6M9, pNPG6M10, pNPG6M 

di%?f! PG6Ml 2 " pNPG6M13 > PNPG6M14. pNPG 6M1 5 > p 
NPG6M16, pNPG6M17i^Lfc, 
[0 0 3 8] 

^^£ 3 4 9 3 («XW#1 2 2 9 8#) HBG^i (LBig 
^tnkl 96 ^'^ 0 "^ T * 3 °^ 16«*M«U 1441 (1 2, 0 0 0 rpm 

5mMK-V>Btt*tt (pH7. 0) 8m 1 ZMSL. B*tmtft 0 ( 
1 2, 0 0 0 rpm, 1 0M) i &W#*ENRU £Ol#KJWLfc3 0 0mM^ 

mgE#2 004-3094860 
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a-^n-xittf5mMK-U >m$mWL (pH 7. 0) 0. 4 m 1 fciDx.* 

MMK3l»J 3 X^tz^m-fy X5KpNPG6MH0. 5//g]!lDx., xl/^f 
n^p->> 3 j; O^g^L/co 1 0 0 M g/m 1 <7>* h b-v-f -> >*«^tr L 

PNPG6. pNPG6M2. pNPG6M3, pNPG6M4. pNPG6M5> pN 
PG6M6, pNPG6M7, pNPG6M8, pNPG6M9, pNPG6M10, p 
NPG6M11, pNPG 6M1 2, pNPG6M13, pNPG6M14, pNPG6 
Ml 5, PNPG6M16, p NP G 6M 1 7 (D^-ftm??* 5 Kfcov>T ±IB#y£ i: 

[0 0 3 9] 

D-^;i/3-x+PMS + PQQGDH — D-^ay-l, 5-5*h> + P 
MS (r e d) 

2PMS (red) + NT B -* 2PMS + *J*)U^*?y 
7iti;>^t;V7x-l. (PMS) (red) CU-fDf f^/'J^yiV- ( 
NTB) <DM7ntZ£i0fmZtitzP*)U-?*fy<7)lf&i±^ 5 7 0 n m««i:l <9 

PQQGDH«I*v^, 
(3) 

urn 

A. D-^/U : 0. 5M (0. 9g D-^;V3-^ (^ff 18 0. 16 
) /10ml H 2 O) 

B. P I PES-NaOHig»?W, pH6. 5 : 50mM (6 0mLWi:ISl 
tzl. 5 1gOPIPES (^13 0 2. 3 6) fc N 5N NaOHt^U 2. 2 
mlO10% Triton X- 1 0 0 SriPx.* 0 5 N N a O H V>T 2 5 TC"C p 
H£6. 5±0. 0 *tJ0ic."C10 0mli:Lfc o ) 

C. PMSM: 3. OmM (9. 1 9mg©7xty» l-t^7x- h (53^4 8 
17. 65) /10mlH2 O) 

D. NTBM: 6. 6mM (5 3. 9 6 m g <D- Y n 7- Y 7 V V * A -f)V- (^§8 
17. 65) /lOmlHaO) 

E. SIMf£:imM CaCh, 0. 1% Triton X-100, 0. 
1% BSAm50mM PIPES-NaOHi» (pH6. 5) 

1. 8ml (a) 

24. 6ml PIPES-NaOHW (pH6. 5) (B) 
2. 0ml PMSii (C) 
1. 0ml NTB»»[ ( D ) 
10 0 4 0] 
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7f "te-rsd**©-** 


pipes mmm 


42 mM 




30 mM 


PMS 


0. 20mM 


NTB 


0. 22mM 



[0 0 4 1] 

3. om io£jSft<frtt*ttffcff ha^, 3 7 *c*c 5 ^n^fliina 

0. 1ml OB»*^S:Jnx. % i^^C^LTl^Lfc a 

risk, mmmmzttzLxwm%:%i%L (e) jn£*£fc*ifev>Tfira-©:#ft**ii9jE 

1-0. 8U/mU:MLfc (M<DSftt^^fe(:7"7^f7^a-y«^ 

U/m 1 = lAOD/mi n (AODx^h- AOD77>^) XVtXdfl / (2 

0. 1X1. OXVs) 
U/mg= (U/ml) Xl/C 

v t : m&m ( 3 . i m i ) 

Vs:t> ~f ( i . o m 1 ) 

2 0. i : y*^Tif i/25'j ^^^^bfef&Bc 

1 . 0 : MS ( c m) 

d f : 

c :mm*<Dmmigkm (c m g /mi) 

[0 0 4 2] 

5 0 0ml<OTerr i f i c b r o t h^2 L#tD77^3|:^U 1 2 1 *C 
, 2 0#W*- h^V-^«rffv^ ft#M&&im®L*:* h vybv/fi/>4: l 0 0 
^ g/m 1 C^SioCiJnl/co ;«i:i 0 0// g/m 1 ©* b U-/ h "*r4 v >- * 
#frP Y^%t?^*63 Ot, 2 4B|F^*L/r>a - K^f^ • 7f f TE 3 4 9 3 (p 
NPG6M1) ©fi«S:5inl81U 3 0 TCT 4 0 B#Kil^;m#^« L£o i#^T 

tz 0 ft 1 2 0 U/m 1 -e* o fc 0 
±8B«flc*»^*CJ: *)*WL, 2 0mM'J>lW (pH7. 0) KfSMViz^t 

itiilI?:HiTrap-SP (7vytA-7r^->7) ^^1*7^^7 
h^57-f-|:j:»)^i.«fiU, ^fl OmM PI PES-NaOHl» (p 

H6. 5) Tzm%rvtzmzfemmtfimM\z%:2, x^iz^itfj^'y^^immLtzo 

CHiTrap-DEAE (7vytA-7rJWy7) ^^»7A^nvh^7 

t±5SE#2 004-3094860 



#fl 2003-315797 



17/ 



m*mmm&*®tz 0 ttmzzvnbfttzm&it, sds 

-PAGEfl<H:«i3?f-iA>K*^U 0 

PNPG6, pNPG6M2, pNPG6M3> pNPG6M4, pNPG6M5, p 
NPG6M6> pNPG 6M7, PNPG6M8, pNPG6M9, P NPG6M10, 
pNPG6Mll % pNPG 6M1 2, pNPG6M13, P NPG6M14, pNPG 
6M15, pNPG6M16, p N P G 6 M 1 7 iZX £ h'*i~X • 7°^^T E 3 4 

9 3 3BMgfc#ic wr & jnie^s t mmz Lxmmwmmsh «# Ltz 0 

[0 0 4 3] 

t4KmfOi«gli N ±1 fi^tt ill fe%m<D V)V 3 - ^ igfifc & ;i/ J. - * j- jg § ^ £ 

B^6, ^9MSl 4 Kjjpto 
[0 0 4 4] 

y-xz&wmmtL?zi§i-£<DM*mmmmmzmLxi±, o. 5M^vh-^« 

P«LTiStt«3feCfl|V^ 0 g2B, *4, §5 5, §c6, §18, * 

1 1 > *1 4 t^i"o 

[0 0 4 5] 

*tPQQGDH«fiJt5U/mK fttft (ImM CaCl 2 ,l^M PQ 
Qfc-g-tr 1 OmM PIPES -NaOH (pH6. 5) 4>"C«#L. 5 8 VX&MW& 
0>mim&**$LX>t: o i£2 B, §E6, S9MHl4^to **5, ffit 

[0 0 4 6] 

0. 2 2% Tri ton-Xl00m 5 0mM'J>Sii$ (pH5. 0-8 
. 0) , 0. 2 2% Triton-XlO 0£#tr5 OmM ffemMffiHL (pH3. 0 
~ 6 . 0), 0. 22% Triton-XlOO £#tf 5 0 mM PIPES-NaO 
HttWifc (pH6. 0~ 7. 0), 0. 22% Triton-X100 *#tr 5 OmM 

HJ»«(pH7. 0-9. 0) *-CW*ftte*W5feLfco tt**Bl»=^-*- 
o i^^tt$-^L^pH^2A(:^t 0 

[0 0 4 7] 



m§E# 2004-3094860 
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[«2] 



^-v I 18/ 



A 



Mm 


it a 14 


IS 


Km 

(Mai) 


Km 

(Glc) 


mm 

P H 




Q76N 


49 


66% 


13. 6 


3. 1 


6. 4 


49. 1% 


Q76E 


36 


68% 


13. 6 


3. 7 


5. 6 


42. 5% 


Q76T 


32 


84% 


10. 3 


2. 5 


6. 4 


49. 0% 


Q76M 


108 


81% 


8. 7 


2. 2 


6. 4 


55. 3% 


Q76G 


32 


84% 


10. 6 


2. 2 


6. 4 


58. 5% 


Q76K 


84 


32% 


29. 9 


7. 9 


6. 8 


48. 4% 


Q168I 


231 


69% 


11. 9 


5. 3 


6. 8 


27. 3% 


Q168V 


377 


71% 


13. 0 


6. 4 


6. 4 


32. 2% 


Q168A 


333 


37% 


35. 3 


10. 4 


6. 4 


59. 2% 




1469 


103% 


4. 1 


6. 5 


6. 4 


46. 7% 



a) Jrfcjgtt : mmiZ®. (U/nL)/A280nm©i»^g (ABS) 
Km (Mai) : h-*lc*fr -5 Km fit (mM) 
Km (Glc) : £OUn Icttf 3 Km (it (mM) 



B 











K20E 


924 


105% 


49. 7% 


Q 7 6 M 


108 


81% 


52. 3% 


Q 7 6 G 


32 


84% 


55. 1% 


K89E + K300R 


1038 


81% 


58. 8% 


Q 1 6 8 A 


333 


37% 


55. 8% 


Q2 4 6 H 


686 


192% 


82. 2% 


Q1 68S+L1 69S 


288 


33% 


73. 0% 


Q1 68A + L1 69D 


106 


18% 


78. 8% 


Q1 68S + L1 69E 


270 


19% 


47. 0% 


Q168S + L169P 


460 


25% 


47. 2% 


Q1 68A + L1 69G 


170 


18% 


78. 3% 


S4I 


1469 


103% 


43. 4% 



i±) ttStfe : 8fSI?£t£/A280ni?i<E>i»3feg 



[0 0 4 8] 

Q 7 6 K<D^)V=i~^^M^L<omM 

0.4 5 U/m 1 <DQ 7 6 K*^£TSB£j£8*aS&Wft Lfc 0 
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^-V: 19/ 



50mM PIPES-NaOHM (pH6. 5) 
1 mM C a C 1 2 

0. 22% Triton -X 100 
0. 4mM PMS 

o . 2 6 mM w s t - 1 (tk^t- h 7 * a«l mtnt^mtmn) 

TBBKTF-r^/ua-XfiofflO^fe^v^ ^Hti» N 1 OOmg/d 1 ft* 

»xo f ^3-^3it»* (6 o omg/d i) (oi ojm<o^wkm*mfcv. j&ismi 

[0 0 4 9] 

8**Wfc3 a« 1 fc&*3 0 0 /; 1 «rJJDx.s i**«lf£ 2 o 1 fc*5»t*?Rft& 
^ft£**^ 0 Omg/d 1 MiTCO 2 jtt|ftftttfc*^§1*tt 

+0^O^^-.*:»^:*^e>;fc o i*h i^j|liHi7 1 5 0 ^gtt$Mfr«tt*«tf U 88 56 
iM4 8 0 nmO*, iBOfcffl&tt 3 7'Ct^yfeLfco 
H 2 J: »K 0-6 0 0mg/dl <0$£HT*&#&Ifiglte;&*;iitlg£ Ktz 0 
[0 0 5 0] 
Q 7 6 K07JI/ h -^f^JBttOitB 

0.4 5 U/m 1©Q7 6 K *<£&t* TBSlSKIK £P1£ Lfc 0 
50mM PIPES-NaOHI» (pH6. 5) 
1 mM C a C 1 2 

0. 22% Triton-XlOO 
0. 4mM PMS 

0. 26 mM WST-1 (ratlftWfStW*) 
■t^y^t tr»±l 0 Omg/d 1 £fctt3 0 0mg/d 1 O^3-^*^K0 
, 1 2 0, 2 4 0, 3 6 Omg/d 1 CO^^ h -X £J:JM: L£r^£ig'fii& tfco _tiE> 

v;Vf-^^|^v»l 0 0mg/d 1 ^^3-^»iSt 1 0 0 t L, ^-XKl 0 0 
mg/d 10^3-^*#fr^>^o«3g«*^^ii4HitipfljLfco ^liCviH 
£v>3 0 Omg/d 1 ^3-7»«i lOOtU ^-7t3 0 Omg/d 

[0 0 5 1] 

Q 7 6 EWfU h -^f^fflttOfllE 

q 7 6 K<DT)i>v-xftm&<DmmmMKQ 1 6 8 Ezm^xftm&zmmLtzo mm 
a, o. 2 4u/m i (omm-emmLtzo «**H4^-To 

[0 0 5 2] 

Q 1 6 8 V©7ji/ h -^f^fflttO«B 
Q 7 6 h-*#fflte<0HR|qaU:Q 1 6 8V^fflv>tftl^fILf; 0 ^ 

tt, 0. 3 5U/m 1 0»flPT?*inbfco fe*«:BI5^i-o 
[0 0 5 3] 

Q 1 6 8 A«v;v h -*tfMBi£<7>5t^ 

l±> 0. 6 U/m 1 <0»fl?Tj8flnLfco Mt@6 K^f 0 
[0 0 5 4] 

q 7 6 k^-^ h -xftm&<Dfommmzm&mwm*m^Ti$m&zmBviz 0 mm 

it, 0. 1 U/m 1 oaift-C^JnLfco tt**H7 H^-fo 

M3, H4, @5, H6, 07i^ Q76K. Q76E. Q16 8VWQ1 6 8Aii 
[0 0 5 5] 

tbiE# 2004-3094860 
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^-v: 20/ 



5 :tl7'fr7'J-«iii:7^j-->^ 
51 ; ^ 98t20m 60r30#F4, M72r4^t30tO;i/ 



[0 0 5 6] 
[^3] 





fern. 


KOD Dash DN AtfV*5—& (2 . 5U//tl) 
hDN A 

7*«7-K:7^v- (BS?iJS^1 2|ciSt«) 

1 0 X buffer 
2mM dNTPs 
H 2 O 


1 . 0 u I 

1. 0/t 1 

2 . 5 m 1 

2. 5m 1 
5 . 0 u 1 
5 . 0 ix 1 

3 3. 0 //, 1 



[0 0 5 7] 

8 Oft l /we 1 lOLB^i (10 0,, g/m 1 <DT>tfvV > t 2 6 « MOP Q Q & 
55f J? (2 0 0 0 r pm, 1 0*W) SrfirV^ ±»*E|jfcLfco 

v^J-XCMt^{r.tt«U^n-^LB«i (10 0/, g/m 1 <7)7>tfv 
[0 0 5 8] 
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^-v : 21/ 











N167E+Q168G+L169T 


6 4 % 


N167S+Q168N+L169R 


8 0 % 


Q168G+L169T 


4 2 % 


N1 67G+Q1 68S+L1 69Y 


5 5 % 


N167L+Q168S+L169G 


4 5 % 


N1 67G+Q1 68S+L1 69S+L1 74F+K49N 


3 q % 


Q168N+L169N+S189R 


5 1 % 


N1 67E+Q1 68G+L1 69A+S1 89G 


*J o xo 


N167G+Q168R+L169A 


6 6 % 


N167S+Q168G+L169A 




N167G+Q168V+L169S 


4 2 % 


N167S+Q168VU169S 


7 1 % 


N167T+Q168I+L169G 


4 2 % 


N1 67G+Q1 68W4-L1 69N 


I £. Sq 


N167G+Q168S+L169N 


5 0 % 


N1 67G+Q1 68S+L1 69V 


3 R 9/" 


Qt 68R+L1 69C 


2 9 % 


N1 67S+Q1 68L+L1 69G 




Q168C+L169S 


3 3 % 


N167T+Q168N+L169K 


fi ft *>A 


N1 67G+Q1 68T+L1 69A+S207C 


2 4 % 


N167A+Q168A+L169P 




N167G+Q168S+L169G 


3 4 % 


N167G+Q168G 


/ C O/ 

*t D 


N167G+Q168D+L169K 


3 5 % 


Q168P+L169G 


O Q <V 
& O y^b 


N167G+Q168N+L169S 


5 9 % 


Q168SH169G 


O ? 9£ 
c. c. Vq 


N188I+T349S 


6 4 % 


N1 67G+Q1 68G+L1 69A+F21 5Y 


o £ 7b 


N167G+Q168T+L169G 


2 8 % 


Q168G+L169V 




N167G+Q168V+L169T 


4 3 % 


Nl 67E+Q1 68N+L1 B9A 


*j £> So 


Q168R+L169A 


7 2 % 


N167G+Q168R 




N167G+Q168T 


6 9 % 


N167G+Q168T+L169Q 




Q168 I +L1 69G+K300T 


2 4 % i 


N167G+Q168A 




N167T+Q168L+L169K 


6 3 % ! 


Nl 67M+Q1 68Y+L169G 


D U so 


N167E+Q168S 


3 2 % 


Nl 67G+Q1 68T+L1 69V+S1 89G 




N1 67G+QI 68G+L169C 


3 7 % 


N167G+Q168K+L169D 


4 1 % 


Q168A+L169D 


1 6 % 


Q168S+E245D 


2 9 % 


Q168S+L169S 


2 6% 


A351T 


7 4 % 


N167S+Q168S+L169S 


5 1 % 


Q168I+L169Q 


5 1 % 


N167A+Q168S+L169S 


4 0% 


Q168A 


3 5 % 


Q168S+L169P 


2 0% 


Q168A+L169G 


1 6 % 


Q168S+L169E 


1 5 % 







[0 0 5 9] 

7- 6 9fftt (7*7- K7"7^v- ; 1 4 ^f5«. y^-^7* 

7>f-7- :lS^J#-tl 5C|B*«:«ffl) , 1 2 9-1 3 1 flift (7 * «7 - >f t- • 

ie^J#-tl , J^-^7 , 9-f^-:BByO«-17Cia«t*«ffl) > 341-34 

3Hi^ (7* "7- k^^- : @B^iJ#-tl 8tc|BfR, 'JA-x^-fv- : wmttl 

miE# 2004-3094860 
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9C|B«S:ffiJB) l:iM|AL/:„ ifc, 4 2 8 U29 (7 * 7 - K7*9 >f • @H 

TZo 

5 t3^i" 0 
[0 0 6 0] 
[«5] 



6 7 - 6 9f_a 





T ^ h - * 




v ;u h - * 


P67K+E68K 


7 9 % 


P67R+E68R+I69C 


8 0 % 


P67D+E68T+I69C 


6 0 % 







12 9-131 SgigE 











E129R+K130G+P131G 


7 3 % 


E129Q+K130T+P131R 


8 0 % 


E129N+P1 31T 


6 7 % 


E129A+K130R+P131K 


7 0 % 


3 4 1 - 3 4 3fSl£ 








\mmmm 


V JU b - X 


E341L+M342P+A343R 


8 0 % ? 


E341S+M342I 


8 0 % 


A343I j 


4 5 % 


E341P+M342V+A343C 


5 0 % 


E341P+M342V+A343R 


7 6 % J 


E341L+M342R+A343N 


5 1 % 



4 2 8 £ 4 2 9<DmizmX 



5 ./ g£ 


V ^ h - X 


if A7 S/K 


v ;p h - ^ 










L 


7 3 % 


A 


7 1 % 


K 


7 9 % 







[0 0 6 1 ] 

£*ie><&-5*>, v;n-XWsftitt^i<fiTLTV^tI#^Ift (Ql 6 
8S + E245 D, Q168A + L169D, Q168S + L169S. Q168S + L 
169E, Q168A + L169G, Q168S + L169P) L> i*Le©**#^fe 



tfJiE# 2004-3094860 
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mm 


ItSStt 




Km (Mai) 


Km (Gl c ) 




Q168S+E245D 


7 1 4 


29% 


2 4. 3 


14.4 


5 5. 5 % 


Q168A+L169D 


1 0 6 


18% 


6 5.9 


2 0. 8 


8 9. 4 % 


Q168S+L169S 


2 8 8 


33% 


5 5. 1 


14.4 


8 3. 9 % 


Q168S+L169P 


4 6 0 


25% 


8 7. 1 


2 4. 1 


7 6. 3 % j 


Q168A+L169G 


1 7 0 


18% 


6 0.4 


1 8. 6 


8 9. 5 % 


Q168S+L169E 


2 7 0 


19% 


7 0. 7 


8 . 9 


6 3. 3 % 


Q168A 


3 1 3 


43% 






6 4. 4 % 




14 6 9 


110% 






5 9. 8 % 



]±» ft : Wmmfe (U/ml)/A280nin©i»ft& 



[0 0 6 3] 

%MM6 : Q 1 6 8«Pteo3E*m:**3K#*1t'v.o»» 

mmm5iZ^<D^mizmCX, QHSC, Q 1 6 8 D, Q 1 6 8 E, Q168F, 
Q168G, Q168H, Q168K, Q168L, Q168M, Q168N, Q168 
P^Q168R, Q168S, Q 1 6 8 1\ Q16 8W, Q 1 6 8 Y«I#^HL 

[0 0 6 4] 



tti|E# 2004-3094860 



#JS 2 0 0 3- 3 1 5 7 9 7 ^-y : 24/ 



1*71 





7 * 9 — K 
7- 




Q 1 6 8 C 


ffiJUS^ 2 2 


6E5>J§# 2 3 


Q 1 6 8 D 


I2?'JS*t 2 2 


BH5!I#^§- 2 4 


Q 1 6 8 E 


B2?iJ§^ 2 2 


I2$!l#-S§- 2 5 


Q 1 6 8 F 


SB5U#^ 2 2 


2 6 


Q 1 6 8 G 


ie?US^2 2 


BE5iJ§^ 2 7 


Q 1 6 8 H 


6E?!)S^ 2 2 


SS^iJS^- 2 8 


Q 1 6 8 K 


BE5"JS^2 2 


BH?iJ§^§- 2 9 


Q 1 6 8 L 


iB9JS^2 2 


SS5>JS^ 3 0 


Q 1 6 9 M 


BB?iJS-^ 2 2 


ae^js^- 3 1 


Q 1 6 8 N 


E?»JS^2 2 


K ?"J § 3 2 


Q 1 6 8 P 


E99S#2 2 


6E$>JM 3 3 


Q 1 6 8 R 


&mm^2 2 


K?"J#^ 3 4 


Q 1 6 8 S 


BH5iJ#^2 2 


SB 3 5 


Q 1 6 8 T 


BE5»JS^2 2 


K ?'J § -if- 3 6 


Q 1 6 8 W 


BE?iJ$*t 2 2 


ffi?ljf|^3 7 


Q 1 6 8 Y 


iE5US^ 2 2 


SE9J#^3 8 



[0 0 6 5] 
[^8] 



Mem 






T )V h - * 


Q 1 6 8 C 


5 4 % 


Q 1 6 9 M 


6 4 % 


Q 1 6 8 D 


2 9 % 


Q 1 6 8 N 


8 2 % 


Q 1 6 8 E 


3 6% 


Q 1 6 8 P 


1 0 3 % \ 


Q 1 6 8 F 


4 3 % 


Q 1 6 8 R 


3 6 % 


Q 1 6 8 G 


4 6 % 


Q 1 6 8 S 


6 0 % 


Q 1 6 8 H 


5 5 % 


Q 1 6 8 T 


9 4 % 


Q 1 6 8 K 


8 3 % 


Q 1 6 8 W 


8 7 % 


Q 1 6 8 L 


9 2 % 


Q 1 6 8 Y 


9 3 % 




1 0 4 % 







[0 0 6 6] 
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^-v! 25/ 





*3r 




Km (Mai) 


Km (Gl c ) 




Q 1 6 8 C 


0 0 


5 8 % 


20. 4 


10. 7 


18. 2% 


O 1 6 8 D 


1 no 


4 6% 


27. 4 




61. 4% 


O 1 fi ft P 


1 t u 


5 1 % 


4. 7 


8. 6 


75. 4% 


Q 1 6 a F 


1 Q7 
1 a / 


5 2% 


36. 4 


10. 3 


55. 5% 


Q 1 6 8 G 


OD 1 


7 8% 


11. 1 




78. 7% 


Q 1 6 8 H 


H00 


5 8 % 


10. 2 


5. 4 


76. 0% 


Q 1 6 8 K 


C 
3 


8 0 % 


9. 6 


2. 2 




O 1 6 8 L 

>Q C 9 \J O Urn 


1 in 
1 1 U 


9 6 % 


8. 6 


4. 3 


37. 1% 


Q 1 fi Q M 

m 1 u 3 (VI 


1 on 

i y u 


6 8 % 


22. 7 


5. 3 


78. 4% | 


O 1 6 8 M 

' w O IN 


Do 


9 3% 


3. 6 


4. 1 


— 


O 1 6 8 P 


1 90 


1 0 6 % 


3. 5 


5. 1 


82. 3% 


Q 1 6 8 R 


57 


6 0 % 


18 4 


*? ft 

0. 0 


0 0 ft oy 


Q 1 6 8 S 


483 


8 1 % 


12. 5 


3. 7 


80. 1% 


Q 1 6 8 T 


11 


1 0 3 % 


15. 0 


6. 9 




Q 1 6 8 W 


287 


9 6 % 


5. 3 


3. 2 


59. 2% 


Q 1 6 8 Y 


297 


9 9% 


12. 1 


6. 9 


100. 0% 




1285 


1 0 6 % 


3. 8 


6. 3 


52. 2% 



&> JtJStt : Bt^;S14(U/ml)/A280nra©Paftg 



[0 0 6 7] 

^ife$l7 : LI 6 9fftt4)&AKJ: &*fC#Mt£^<af2# 

3kMM2l l zmm.C0*mzmCX, L169A, LI 69V, L16 9H> L16 9Y, 
L169K, L169D, L169S, L169N, L169G, L16 9C«I# 
fcWKLfco WIM Lfc^y ^ v - ^ ^ i 0 K^-r o mMLtz&m 

£^ 1 1 
[0 0 6 8] 
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2003-315797 

mi o] 



^-v: 26/ 





7 * 7 - h* 


«* * » *J x 


L 1 6 9 A 


BH?iJ#^- 3 9 




L 1 6 9 V 


gE5iJ§#4 0 




L 1 6 9 Y 


&5"J#^4 1 


g? 51 1 S 4 1 > iB dtr y-r ^ d 1 t*- 1 1 -j* ~r >, § . . , 


L 1 6 9 H 






L 1 6 9 K 


i25iJ#^-4 3 


3 <h tit*ntt£j£;*- «J =f * * k 


L 1 6 9 D 


IB9"iS-^ 4 4 


BE91#-gM 4 £j§ajjft£fiE;fr ij u*?- K 


L 1 6 9 S 


K 4 5 


Bgy]g#4 5 ^ffi^yi/jr^fig^-ij rf^u^ H 


L 1 6 9 N 


iE9JS^4 6 




L 1 6 9 G 


jEg'Jgjf 4 7 


igyjs^4 7 ^aaj^t^u zsnzi,** k 


L 1 6 9 C 


ffi^JS^4 8 





[0 0 6 9] 
lill] 









* )\> K - X 1 


L 1 6 9 A 


5 9 % 


L 1 6 9 D 


3 8 % 


L 1 6 9 V 


7 8 % 


L 1 6 9 S 


5 7 % 


L 1 6 9 Y 


1 0 7 % 1 


LI 69N 


7 4 % 


L 1 6 9 H 


8 5 % 


L 1 6 9 G 


4 8 % 


L 1 6 9 K 


6 0 % n 


L 1 6 9 C 


5 7 % 




9 7 % 2] 







[0 0 7 0] 



*Jt«5lCE««>^rttfcJ(EC T , Q 1 6 8 A + L 1 6 9 A, Q 1 6 8A + L 1 6 9C 
Q16 8A + L16 9E, Q16 8A+L16 9F. Q16 8A + L16 9H. Q16 8 

fi^ n ^;? 168A+U69K ^ Ql 6 8A+L1 6 9M, Ql 6 8A + L1 
6 9 N, Q168A+L169P, Q 1 6 8 A + L 1 6 9Q, Q168A + L169R 

VJ S Att l * 9S ^ Q168A + L169T, Q168A + L169V, Q168 
A + L 1 6 9W, Q168A + L1 6 9 YO*KJItt*||aLfc. «#WM>W«|Cttffl 

ttliE#2 004-3094860 



WM2 003-315797 ; 27/ 

[0 0 7 1] 
[$12] 



mmmm 


7 * 9 - K 




Q168A+L169A 


ffi51JS^1 2 


4 9 


Q168A+L169C 


I5?'JS^1 2 


6B9>]#-^ 5 0 


Q168A+L169E 


ie?j#^i 2 


iS?>l§^5 1 


Q168A+L169F 


iS5'J#^i 2 


ffijnJS^ 5 2 


Q168A+L169H 


E?'JM1 2 


IB?IJ#^5 3 


Q1 68A+L1 69 1 


ie?ijs^i 2 


§E?|J#^ 5 4 


Q168A+L169K 


Bejus^i 2 


625»J§-E|5 5 


Q168A+L169M 


K5>J§# 1 2 


K?iJ#-^ 5 6 


Q168A+L169N 


iE?iJS#1 2 


&5'J§#5 7 


Q168A+L169P 


ffi^lJS^- 1 2 


se?ij§# 5 8 


Q168A+L169Q 


BE5»J#^1 2 


5 9 


Q168A+L169R 


BE^JS^l 2 


SB?'J§^6 0 


Q168A+L169S 


SSJiJM 1 2 


BE?iJ#^6 1 


Q168A+L169T 


iE^iJS^ 1 2 


IE$I§^ 6 2 


Q168A+L169V 


SS$1J#-S| 1 2 


BBFiJg^f 6 3 


Q168A+L169W 


B£5»JS^1 2 


iE?"J§^6 4 


Q168A+L169Y 


seyijs^-i 2 


E?iJS^6 5 



[0 0 7 2] 
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[«13] 



28/ 





7 IL k -7 

x *<r P 

' r m ix 


7ft% BB ftftr SC 


~* Jl> h - * 


Q168A+L169A 


1 9 % 


Vi I OoAtLI b9P 


2 4 % 


Q168A+L169C 


7 % 


U I doAtLI 69Q 


4 2 % 


Q168A+L169E 


1 7 3< 


rtl CO Ail 1 c n n 

tjl ooA+LI 69R 


4 2 % 


Q168A+L169F 


2 2 % 


Q168A+L169S 


1 4 % 


Q168A+L169H 


2 1 % 


Q168A+L169T 


2 4 % 


Q168A+L169I 


4 3 % 


Q1 68A+L1 69V 


3 4 % 


Q168A+L169K 


2 1 % 


Q168A+L169W 


3 3 % 


Q168A+L169M 


2 2 % 


Q168A+L1 69Y 


3 7 % 


Q168A+L169N 


1 9 % 




1 0 4 % 



[0 0 7 3] 
[$14] 









Km (Mai) 


Km (GI c) 




Q168A+L169A 




1 9 % 


126 


33. 0 


86. 2% 


Q168A+L169C 


63 


1 3 % 


103 


35. 6 


100. 0% 


Q168A-H169E 


_90 


1 9 % 


8. 6 


20. 4 


100. 0% 


Q168A+L169F 


138 


2 7% 


44. 7 


10.4 


80. 4% 


Q168A+L169H 


70 


2 7 % 


99. 2 


15. 5 


100. 0% 


Q1 68A+L1 69 1 


43 


5 3 % 


12. 5 


6. 0 


28. 7% 


Q168A+L169K 


129 


2 0 % 


20.4 


26. 7 


100. 0% 


Q168A+L169M 


80 


2 3 % 


52. 3 


15. 6 




Q168A+L169N 


167 


2 2 % 


59. 1 


34. 5 


83. 5% 


Q168A+L169P 


377 


2 4 % 


58. 0 


13. 9 


79. 9% 


Q168A+L169Q 


117 


4 9 % 


156. 9 


5. 4 


100. 0% 


Q168A+L169R 


32 


4 5 % 


59. 0 


9. 6 


100. 0% 


Q168A+L169S 


42 


2 4 % 


15. 6 


21. 0 




Q168A+L169T 


98 


2 3 % 


33. 5 


15. 2 


83. 1% 


Q168A+L169V 


41 


2 7 % 


49. 1 


24. 7 


40. 4% 


Q168A+L169W 


91 


3 8 % 


63. 3 1 


10. 8 


49. 4% 


Q168AH169Y 


31 


5 2 % 


13. 6 


11. 6 


74. 3% 




1285 | 1 o 6 % 


3.8 


6. 3 


52. 2% 



3) ttiSt* : MiSt*{U/ml)/A280nni<OiK3feg 



ttJiE# 2004-3094860 
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29/ 



[0 0 7 4] 

nmm9 : a 1 7 oMso^mtc zzmn&m^oBm 

mmM2 KzmvJimzmtX, AHOC, A170D, A170E A170F 
Al 7 0 G, Al 7 OH, A 1 7 0 K, A170L, Al 7 0M, A170N, A17 0 
A 1 7 0 R, A170S, A 1 7 0 T\ A 1 7 0 W, A170Y, A 1 7 0 V, Al 
701, Al 7 0Q<D&$zm&ZWWiLt: o ^Mf|:(i7*7- K^7^-t 

6 9 U * Kfcflj L7t„ MSI Lfcfl? W yy'J-^^^'j- 

[0 0 7 5] 
[*1 5] 





)\> h - * 






A170G 


9 8 % 


A170K 


8 7 % 


A 170V 


9 1 % 


A170R 


1 O 8 % 


A170L 


8 6 % 


A170C 


9 2 % 


A170I 


8 5 % 


A170M 


9 O % 


A170S 


1 O O % 


A170F 


8 2 % 


A170T 


9 2 % 


A170Y 


8 8 % 


A170D 


1 O 2 % 


A170W 


7 9 % 


A170E 


1 O 3 % 


A170H 


9 8 % 


A170N 


1 o o % 1 


A170P 


2 8 % 


A170Q 


9 9 % 1 




9 8 % 



[0 0 7 6] 

m.mmi o : e 2 4 ^u^L<o^m\za^^^^<Dmm 

mmm2lZ$m<D-?jmzm\ZX, E 2 4 5 C, E 2 4 5 D, E 2 4 5A E 2 4 5 F 
E 2 4 5 G, E 2 4 5 H, E 2 4 5 K, E 2 4 5 L, E 2 4 5M, E 2 4 5 N, E 2 4 5 
P, E245 R, E245S, E 2 4 5 T\ E245W, E245 Y, E245V E2 
4 5 1, E 2 4 5 Q<D&<£mfa1tmmLt: 0 #f IMl[;|± 7 *7- K^^V-i 

tr@e^ij#-^7 oiem^j&^v^^^K^ v^-*?^ v-t LTge?ij#^ 

[0 0 7 7] 
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^-vl 30/ 





1 r /n 1.x 


I 


TFffltx 


E245A 


w w/ SQ 




7 2 % 


E245D 


4 q o/ 


CO >l C C 


9 8 % 


E245F 




r o >l CT 


8 9 % 


E245H 


5 4 9£ 


t<:4oV 


8 5 % 


E245! 


1 1 4 % 


E245W 


9 2 % 


E245K 




E245Y 




E245L 




E245R 


9 4 % 


E245M 


6 9 % 


E245G 


9 2 % 


E245N 


5 9 % 


E245C 


7 5 % 


E245P 






9 9 % 



[0 0 7 8] 

1 : N 2 4 9!$ft©gg*fcJ:;&a£R##&te^05f&W 
^JfrW2 KgHftO £t\ N2 4 9 C. N2 4 9 D, N249A N249F 
N2 4 9 G, N 2 4 9H, N 2 4 9 K, N 2 4 9 L, N 2 4 9 M, N2 4 9 E, N249 
P. N249R, N249S, N 2 4 9 T\ N249W. N2 4 9 V, N249I, N2 
4 9 QO#a£H#fcS|»Lfco #«*#OWKIi7*7 - h^7>f v-h LT|2^Jf f 
7 1 y V*^K£ % 'J^-^y^-f v-fc LT|S?!l#-^7 1 fcffi*t» 

14 * ifctSe L fctt* * m 1 7 tc^1- 0 
[0 0 7 9] 
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31/ 



[SU 7] 





TF rn jjfc 


2rt% sa fcfr se 




N249G 


Q O o/ 
o C Xo 


N<:49K 


1 8 4 % 


N249A 


7 7 9^ 




1 9 1 % 


N249V 


1 R 7 oy 


N249C 


1 0 7 % 


N249L 


3 H ST) 


NZ49M 


1 7 0 % 


N249I 


1 3 7 % 


N249F 


/p xx /H 


N249S 




N249W 




N249T 




N249H 


3 4 3 % 


N249D 




N249P 




N249E 


8 6 % 




1 0 6 % 


N249Q 


7 9 % 







[0 0 8 0] 

^JtW 12 : E 2 4 5 DiIoa*^f(;J: &^K##H£^Oi2« 

£*0I2 Kffimo^ftK^C-C, (Q 1 6 8 A + L 1 6 9 G + E 2 4 5 D) „ (Q 1 6 
8A+L169P + E245 D) <D MM Ltz a #£Wfr©WRfctt7 * 7- K 
LT@e^iJ#^-7 2|B*«>frJfi*y =f*^ V^-f- U^-^yy'fv-i: 

l±mmm8X-m%Ltz (Q l 6 8 A + L l 6 9G) (Q 1 6 8A + L 1 6 9 P) <D 

p 1 a sm i dfcftfflLfco W«LfcgEJ*flefc, TPS Lfc**itvjl/ h 

[0 0 8 1 ] 

imi si 





* h - * 




^ h - * 


Q168A+L169G+E245D 


1 4 % 


Q168A+L169G+E245D 


1 8 % 




1 0 4 % 1 







[**±o«ffi«?riistt] 

[0 0 8 2] 

c «t tui^ &&&&nRv t /xim&fc&&&.m s tut p q q g d h i t 

T§£ c i«!PQQGDHIt ^3-^7?t^?K V-fl-fcjfll 
#T£& 0 
[®MOffi#^^] 
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#112 0 0 3 -3 1 5 7 9 7 ^-v : 32/E 

[0 0 8 3] 

[01] Q76N, Q76E, Q168I, Q 1 6 8 V, Q 7 6 T\ Q76M, Ql 
l^; j .Si?- Q76G> Q 7 «KOSJipH«)«3ett*«r^i- 0 ffNlipH, ffi 
tt«ffiW?flttS:^o 0*> 1A (Acetate) #0. 2 2% Triton- 
X 1 0 0 £#tr5 OmM M« ( P H3. 0-6. 0) TW*i&tt*«JfeLfc 

mmz, mmn (pipes) ^o. 22% Triton-xioo 

Sr#tr50mM PIPES-NaOHlW (pH6. 0-7. 0),H=fc(K 
-PB) #0. 22% T r i t o n-X 1 0 0 *&tr 50mMU^i» (p 
H5. 0-8. 0) % m$m (Tris-HCl)^O. 2 2% Triton-X 
100m50mM b V (pH 7. 0-9. 0) *X*tl*ftlWm 

[0 2] Q 7 6 K^^;V3-^jai4o5|^«-^to fflMfi 1 *$<D#JRm?(U 
«M*li^3-^»ftoailje* (mg/d 1) ^^i- 0 
[03] Q7 6K^Y;H-^tt^E^*if 0 ±i-frL^;uh 

-xmm (mg/d n_, iii±v;p F-xii»o<ot soiifett* 1 o o% 

L/;i:l«%^t 0 lE^ttt^/J^LTl 0 0 mg/d 1 

a-^t^KvjPb-^ *±*« L mmm^ ^^tU3 0 0mg 

[1214] Q7 6 E©vx/ b - ^ftittO»Wt***t. *Mfttt> ±**Lfc^/H- 
(mg/d 1) , h-^^ioM^ocDi: ^cDSfl^^ l 0 0% 

fcL3fel:S©ffi*t%*^-r 0 ^H^fi-9->y;vt LT1 OOmg/d 1TO 

n-*£^-*K:^;Uh-*£±i|N*;L^£\ I^lit>^tU3 0 Omg 

[1215] Ql 6 8Vro7^h-^ito^ f ^ to ±#&H*L*:v;V 
h-^M (mg/dlK l»liv;i/>-^ D g^o<7)t^IM^l 0 0 
%i:U:ii<OW^f 0 IE^Iit>^tUl 0 Omg/d 1^7 

IiW>^tU3 0 0m 

[0 6] Ql 6 8A©T^h-^fflttO*«»***-ro **MU ±f|l-£Lfc^/u 
h-^zftS (mg/dlK fflUftttv^ h-*«2nj*jK#0<&fc£oai5&!l* 1 0 0 
%fc Lfcfc *tjv* 0 HI*, I^iit>^i LT10 Omg/d 1 O*' 

;^-^*^^^(;v; VKxW ^ U: ^ I«|tttV^i:bT3 0 0m 
g/d 1 0^3-^H-x|:v;H-xU*tU;M^-eti?^fo 

[0 7] »4ffl»*O^A/h-^Mtt©fllBtt**^i- 0 Wttli. ±JPH2:L*:^ 

(mg/d 1 )_, ^li^^h-^^M^o^t^coaiJ^ffi^ l 0 0 

%£ Lfci fc?jx-*- 0 0*, IHAlit^y^t LT 1 0 Omg/d 1 

;^-^^-^[:v;H>-X?:±itL^ mmmiV > 7 t LX 3 0 0m 
g/d 1 O^ud-^^^-^cvj^-^^j-^l^^^^-^ 
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SEQUENCE LISTING 
<110> Toyo Boseki Kabushiki Kaisya 
<120> PQQ dependent glucose dehydrogenase 
<130> 03-0611 
<160> 72 

<170> Patentln version 3. 1 

<210> 1 

<211> 455 

<212> PRT 

<213> Acinetobacter baumannii 

<400> 1 

Asp He Pro Leu Thr Pro Ala Gin Phe Ala Lys Ala Lys Thr Glu Asn 
1 5 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 
20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 
35 40 45 

Lys He Leu Arg Val Asn Pro Val Ser Gly Ser Ala Lys Thr Val Phe 
50 55 60 

Gin Val Pro Glu lie Val Ser Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 ™ 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys His Asn Pro Tyr He Tyr He 
85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
100 105 no 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Thr Thr Asp Thr Phe 
115 120 125 

ffiSE#2 004-3094860 
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^-v: 2/ 



Glu Lys Pro He Asp Leu He Ala Gly Leu Pro Ser Ser Lys Asp His 
130 135 HO 



Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 



He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 



Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Ser Lys Asp Tyr 
180 185 190 



His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser Val 
195 200 205 



Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 
210 215 220 



Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Ala Pro Asn Gly Lys 
22 5 230 235 240 



Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 
245 250 255 



Val Leu Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 
260 265 270 



Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Thr Asn Lys 
275 280 285 



Ser Gin He Lys Asp Leu Ala Gin Asn Gly He Lys Val Ala Thr Gly 
290 295 300 



Val Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro 
305 310 315 320 



mSE# 2004-3094860 
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Pro Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp 
325 330 335 



Pro Thr Cys Gly Glu Met Ala Tyr He Cys Trp Pro Thr Val Ala Pro 
340 345 350 



Ser Ser Ala Tyr Val Tyr Thr Gly Gly Lys Lys Ala He Pro Gly Trp 
355 360 365 



Glu Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg 
370 375 380 



He Lys Leu Asp Pro Thr Tyr Ser Thr Thr Leu Asp Asp Ala He Pro 
385 390 395 400 



Met Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Glu 
405 410 415 



Gly Asn Thr Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys 
420 425 430 



Asp Asp Gly Ser Val Thr His Thr Leu Glu Asn Pro Gly Ser Leu He 
435 440 445 



Lys Phe Thr Tyr Asn Gly Lys 
450 455 



<210> 2 
<211> 1368 
<212> DNA 

<213> Acinetobacter baumannii 
<400> 2 

gatatacctc tgacacctgc tcagttcgca aaagcgaaaa cagaaaattt tgataaaaaa 60 
gtgattctgt ccaatttaaa taaaccacat gctttgttat gggggccaga taatcaaatt 120 
tggttaaccg aacgtgcaac tggcaaaatt ttaagagtaa atcctgtatc tggtagcgcg 180 
aaaacagtat ttcaggttcc tgaaattgtg agtgatgctg atgggcaaaa tggtttgtta 240 

ffiaE# 2004-3094860 
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ggttttgctt ttcatcctga ctttaaacat aacccttata tctatatttc aggcactttt 300 

aaaaatccaa aatctacaga taaagagtta cctaatcaga cgattattcg tagatatacc 360 

tataataaaa ctacagatac atttgaaaag cctattgatt tgattgcagg tttaccgtca 420 

tcaaaagatc atcagtctgg tcgtctcgtt attggtccag accaaaaaat ctactatacg 480 

attggtgacc aaggtcgtaa tcagttagct tatctgttct taccgaatca ggcacagcat 540 

actccgactc agcaagagct caatagtaaa gactaccata catatatggg taaagtatta 600 

cgcttaaatc tggacggcag tgtacctaaa gacaacccaa gctttaacgg cgtagtgagt 660 

catatctaca ctttagggca ccgtaatcca caaggtttag catttgcccc aaatggaaag 720 

cttttacaat ctgagcaagg accaaattct gatgatgaaa ttaaccttgt attaaaaggt 780 

ggtaactatg gctggccaaa tgtagctggt tataaagatg acagtggtta tgcctatgca 840 

aactattcgg cagcaaccaa taaatcacaa attaaagatt tagctcaaaa cgggataaaa 900 

gtagcaacag gtgttcctgt gactaaagag tctgaatgga ctggtaaaaa ctttgtgccg 960 

cctttgaaaa ctttatatac ggtacaagat acctataact ataatgaccc tacttgtggt 1020 

gagatggcat atatttgctg gccaacggtt gcaccgtcat cagcatatgt atatacggga 1080 

ggcaaaaaag cgattccagg gtgggaaaat acattattgg tcccatcttt aaaacgtggg 1140 

gtgattttcc gtattaaatt ggacccgaca tatagcacga ctttggatga tgctatccca 1200 

atgtttaaaa gcaataaccg ttatcgtgat gtcatcgcta gtccagaagg taatacctta 1260 

tatgtgctga ctgatacagc ggggaatgta caaaaagatg atggttctgt cactcatact 1320 

ttagagaatc ccggttctct cattaaattt acatataacg gtaagtaa 1368 

<210> 3 
<211> 33 
<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 3 

agtgatgctg atgggaataa tggtttgtta ggt 33 

HiiE# 2004-3094860 
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<210> 4 
<211> 33 
<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 4 

agtgatgctg atggggagaa tggtttgtta ggt 

<210> 5 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 5 

agtgatgctg atgggacaaa tggtttgtta ggt 

<210> 6 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 6 

agtgatgctg atgggatgaa tggtttgtta ggt 

<210> 7 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 7 

agtgatgctg atggggggaa tggtttgtta ggt 
<210> 8 



ffiSE# 2004-3094860 
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<211> 33 
<212> DNA 
<213> Artificial 



<220> 



<223> Artificial Sequence oligonucleotide 



<400> 8 

agtgatgctg atgggaagaa tggtttgtta ggt 



33 



<210> 9 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 9 

gaccaaggtc gtaatatttt agcttatctg ttc 33 

<210> 10 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 10 

gaccaaggtc gtaatgtatt agcttatctg ttc 33 

<210> 11 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<400> 11 

gaccaaggtc gtaatgcatt agcttatctg ttc 



33 



<210> 12 
<211> 43 
<212> DNA 



tbSE#2 004-3094860 
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<213> Artificial 
<220> 

<223> Artificial Sequence oligonucleotide 
<400> 12 

cgaatcaggc acagcatact ccgactcagc aagagctcaa tag 

<210> 13 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (25) 

<223> n stands for any base 

<400> 13 

gtaagaacag ataagcnnnn nnnnnacgac cttggtcacc aatcg 45 

<210> 14 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 14 

gatgctgatg ggcaaaatgg tttgttaggt tttgcttttc 40 

<210> 15 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 
<222> (7).. (15) 

mtiE# 2004-3094860 
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43 



#12 0 0 3-3 1 5 7 9 7 ^-v? ; 8/ 

<223> 
<220> 

<221> misc_feature 

<222> (7).. (15) 

<223> n stands for any base 

<400> 15 

actcacnnnn nnnnnaacct gaaatactgt tttcgcgc 38 

<210> 16 

<211> 50 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 16 

tttaccgtca tcaaaagatc atcagtctgg tcgtctcgtt attggtccag 50 

<210> 17 

<211> 52 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (18) . . (26) 

<223> n stands for any base 

<400> 17 

cctgcaatca aatcaatnnn nnnnnnaaat gtatctgtag ttttattata gg 52 

<210> 18 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
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<400> 18 

acggttgcac cgtcatcagc atatgtatat acgggaggc 

<210> 19 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> miscjfeature 

<222> (16).. (24) 

<223> n stands for any base 

<400> 19 

tggccagcaa atatannnnn nnnnaccaca agtagggtc 39 

<210> 20 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 20 

atggttctgt cactcatact ttagagaatc ccgg . 34 

<210> 21 

<211> 35 

<212> DNA 

<213> Artificial . 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17).. (19) 

<223> n stands for any base 



^- v : 9/ 
39 



<400> 21 

catctttttg tacattnnnc cccgctgtat cagtc 



35 

tBIE# 2004-3094860 
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<210> 22 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 22 

ttaccgaatc aggcacagca tactccgact cag 33 

<210> 23 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 23 

gaacagataa gctaagcaat tacgaccttg gtc 33 

<210> 24 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 24 

gaacagataa gctaartcat tacgaccttg gtc 33 

<210> 25 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 25 

gaacagataa gctaaytcat tacgaccttg gtc 33 



ffiiE# 2004-3094860 
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<210> 26 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 
<400> 26 

gaacagataa gctaaraaat tacgaccttg gtc 33 



<210> 27 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 
<400> 27 

gaacagataa gctaagccat tacgaccttg gtc 33 



<210> 28 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 
<400> 28 

gaacagataa gctaartgat tacgaccttg gtc 33 



<210> 29 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 
<400> 29 

gaacagataa gctaayttat tacgaccttg gtc 33 



<210> 30 
<211> 33 
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<212> 
<213> 



DNA 

Artificial 



<220> 



<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (16) . . (16) 

<223> n stands for any base 

<400> 30 

gaacagataa gctaanagat tacgaccttg gtc 

<210> 31 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 31 

gaacagataa gctaacatat tacgaccttg gtc 

<210> 32 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 32 

gaacagataa gctaarttat tacgaccttg gtc 

<210> 33 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 



004-3094860 



#® 2003-315797 



13/ 



<222> (16).. (16) 

<223> n stands for any base 



<400> 33 

gaacagataa gctaanggat tacgaccttg gtc 



33 



<210> 34 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (16).. (16) 

<223> n stands for any base 

<400> 34 

gaacagataa gctaancgat tacgaccttg gtc 33 

<210> 35 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<210> 36 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 36 

gaacagataa gctaacgtat tacgaccttg gtc 33 



<400> 35 

gaacagataa gctaagctat tacgaccttg gtc 



33 
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<210> 37 
<211> 33 



<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 37 

gaacagataa gctaaccaat tacgaccttg gtc 33 

<210> 38 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<210> 39 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 39 

gaccaaggtc gtaatcaggc agcttatctg ttcttaccg 39 

<210> 40 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<400> 38 

gaacagataa gctaartaat tacgaccttg gtc 



33 



<400> 40 

gaccaaggtc gtaatcaggt tgcttatctg ttcttaccg 



39 



<210> 41 
<211> 39 
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<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 41 

gaccaaggtc gtaatcagta tgcttatctg ttcttaccg 39 

<210> 42 

<211> 39 

<212> DNA 

<213> Artificial 



<210> 43 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 43 

gaccaaggtc gtaatcagaa agcttatctg ttcttaccg 39 

<210> 44 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<220> 



<223> Artificial Sequence oligonucleotide 



<400> 42 

gaccaaggtc gtaatcagca tgcttatctg ttcttaccg 



39 



<400> 44 

gaccaaggtc gtaatcagga tgcttatctg ttcttaccg 



39 



<210> 45 
<211> 39 
<212> DNA 



<213> Artificial 
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<220> 

<223> Artificial Sequence oligonucleotide 

<400> 45 

gaccaaggtc gtaatcagtc agcttatctg ttcttaccg 39 

<210> 46 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 46 

gaccaaggtc gtaatcagaa tgcttatctg ttcttaccg 39 

<210> 47 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 47 

gaccaaggtc gtaatcaggg agcttatctg ttcttaccg 39 

<210> 48 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 48 

gaccaaggtc gtaatcagtg tgcttatctg ttcttaccg 39 

<210> 49 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

miE# 2004-3094860 



'Wm 2003-315797 
Artificial Sequence oligonucleotide 

misc_feature 
(17).. (17) 

n stands for any base 
<400> 49 

gtaagaacag ataagcngat gcattacgac cttggtcacc aatcg 

<210> 50 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 50 

gtaagaacag ataagcrcat gcattacgac cttggtcacc aatcg 

<210> 51 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 51 

gtaagaacag ataagcytct gcattacgac cttggtcacc aatcg 

<210> 52 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 52 

gtaagaacag ataagcraat gcattacgac cttggtcacc aatcg 

<210> 53 
<211> 45 



<223> 

<220> 
<221> 
<222> 
<223> 



'■&M. 2 0 0 3-3 1 5 7 9 7 ^-v : 18/ 

<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 53 

gtaagaacag ataagcrtgt gcattacgac cttggtcacc aatcg 45 

<210> 54 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 54 

gtaagaacag ataagcdatt gcattacgac cttggtcacc aatcg 45 

<210> 55 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 55 

gtaagaacag ataagcyttt gcattacgac cttggtcacc aatcg 45 

<210> 56 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 56 

gtaagaacag ataagccatt gcattacgac cttggtcacc aatcg 45 

<210> 57 
<211> 45 
<212> DNA 
<213> Artificial 
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<220> 

<223> Artificial Sequence oligonucleotide 
<400> 57 

gtaagaacag ataagcrttt gcattacgac cttggtcacc aatcg 45 

<210> 58 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> n stands for any base 

<400> 58 

gtaagaacag ataagcnggt gcattacgac cttggtcacc aatcg 45 

<210> 59 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 59 

gtaagaacag ataagcytgt gcattacgac cttggtcacc aatcg 45 

<210> 60 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> n stands for any base 
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<400> 60 

gtaagaacag ataagcncgt gcattacgac cttggtcacc aatcg 45 

<210> 61 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> n stands for any base 

<400> 61 

gtaagaacag ataagcngat gcattacgac cttggtcacc aatcg 45 

<210> 62 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (17) 

<223> n stands for any base 

<400> 62 

gtaagaacag ataagcngtt gcattacgac cttggtcacc aatcg 45 

<210> 63 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
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<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> n stands for any base 

<400> 63 

gtaagaacag ataagcnact gcattacgac cttggtcacc aatcg 45 

<210> 64 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 64 

gtaagaacag ataagcccat gcattacgac cttggtcacc aatcg 45 

<210> 65 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 65 

gtaagaacag ataagcrtat gcattacgac cttggtcacc aatcg 45 

<210> 66 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 66 

gaccaaggtc gtaatagtga ggcttatctg ttctta 36 

<210> 67 
<211> 36 
<212> DNA 
<213> Artificial 
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<220> 



<223> Artificial Sequence oligonucleotide 



<400> 67 

gaccaaggtc gtaatagtcc cgcttatctg ttctta 



36 



<210> 68 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 68 

gaccaaggtc gtaatgcagg cgcttatctg ttctta 36 

<210> 69 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (19).. (20) 

<223> n stands for any base 



<210> 70 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (19).. (20) 

<223> n stands for any base 



<400> 69 

caaggtcgta atcagttann statctgttc ttaccgaat 



39 
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<400> 70 

ggaaagcttt tacaatctnn scaaggacca aattctgat 



39 



<210> 71 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n stands for any base 

<400> 71 

caatctgagc aaggaccann stctgatgat gaaattaac 39 

<210> 72 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<400> 72 

gcttttacaa tctgaccaag gaccaaattc tgatgatg 



38 
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